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PROBLEM TO BE SOLVED: To increase capacity, extend life time, and enhance rate characteristic, 
high temperature characteristic, and safety of a secondary battery positive electrode material by 
causing Li, O, Mg to be essential elements as the elements constituting positive electrode active 
material, and causing Mg to exist at a Li position in a layer-like or zigzag layer-like LiMe02 structure. 



SOLUTION: Me is one kind from among Mn, Co, Ni, Fe. When Mg replaces Li, a crystal stmcture is 
stabilized in positive electrode active material, so that the desorption of the Li resulting from moisture 
absorption partlculariy or the mixing of the Me into the position of the Li can be prevented. Thereby, 
regardless of the high or low of humidity in a handling environment at a burning time or an electrode 
manufacturing time, it is possible to obtain a stable composite material and electromagnetic 
performance. Since Mg has an action as a sintering prevention agent, the coarse crystal grains can 
be suppressed. When the coarse grains are produced, structure stress resulting from expansion and 
contraction cannot be alleviated. 
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(OLiMeOi ttJiSrWL. *»OMe*JMn, Co. N 
i , F e i>>(^MiHxfi^^j:< 1 1 1 S^^^^ii. *»oL i 
MeOi «Bit:t5ttl.Lifi[gfe:Mg*ifiPffi^&C:fc$- 



c7)LiMe02 ffiJi^^rL, ijoMeifiMn, Co. N 
i . F e A»ii>Stfii>::i!'^^r< t i> lUir^i^. **ojEffi 
S?ft@<r)-4 ox:JJlTfc:t}tts«^^$*«i s/mja 
JiTfeO. «F*L<ttlOOS/mJa±T*SC:i:S^!Hf 

9 6'C<:0SSKfflfc:fcV'>T0i{>L<ttft-CS)'), «FiL 
< *i4 ox:*»^> - 2 ox:<7)&mmizi5\.^x O 4> L < « 
AT* &c i: S:!i*afc-tsiwni2aacos?6. 

•C. m£jEfiiOiS%a$:fiij£-rS7^fc LTL i . O. 
cOLiMeOj W^^WL. A*-:>Me*>'Mn. Co. N 

i . F ei)-f>mnxfi'j^^<ti>imi:ii^. ijotm 

JEt^mii. m?tS4<0 1 0 0%S-^Lfc«!S*» 30 
. %mm&(^ 1 0 0 %Sr»« LJtttlitC^-S i T<r> c 

( C 1 .«x - C 1 .in ) /C 1 .injtl*. 0 . 0 SlSlTT'^S 

X. msEmfT^im^mm-t^Timt ltl i . o. 

COLiMeOz flijSJ^WL. *»-:>M e *>'M n , Co. N 

i . F ei)>t,miitd-z^j^^< t i> la^^;^!^. 40 

mS^imii. Lio.sMeOz tf5ciW&^^<0g* 
ttc2.a. Lio.2Me02C7)ctttrF-^ 

az C 2iiiD )/c2 

0.01 HTT^SC: fc imtt^tmb, 

T. ii|£iESoa«J®iSr«J«-rS7^tLTLi. O. 
Mg5:«gKg7^fc L. 3&-c>Ji«. i>L<lii^y^ym 
cOLlMeOi ISJiSr^rL. *r>Me*<Mn, Co. N 

i , F eipt^mattfc'jf^K 1 1 iasr#*. a^mi 50 



iE®SB»HJi> Lio.5Me02«Oa«B&^^al{C« 
t-Sc«Wfr?^c 1 ( c l/a 1).« 

Lio.2Me02C7)a«lte?^^S:a2tCi«-Sc«(tS 
2<^Si}^<0fi/jN<i ( c 2/a 2).i„ 
0.1 JartT-*S::i:5!mSi:-rS«Jft. 
[iS*iB7 1 jEffiS^Si: LT. HRsCL i.Mg.N i 
,M,Ni02 ({HLMIiMn. Co. F e*»^►Stfi^)t^^- 
=5r<i:^. IST'&O. NtiSi. Ai. Ca. Cu, 
P. In. Sn. Mo. Nb. Y. B i . Btf^(,mi£tl 
t:'J^^<bi>imimhL. w. v. x. y. zii^tl 
'ritOgwgl.2, 0.001Svg0.02. 0.5^ 
x<0.85. 0.05gyS0.5. 0^x^0.26^ 
*^L. a*L<liw. V. X, y. zti^il^tl 
0.2gwgl.l5. 0.002^vg0.0 1 5. 0. 
7gx<0.85. 0.05^yg0.25. O.Ol^z 
go. 1 SCT^T*"). $^>fc:a*L<»±w. V. 
X, y, z«-efl^'iX0.2gwgl.0 5, 0.008 
gvgO.012, 0.75^x^0.82. 0.05gy 
^0>. 1- 3-. (V. 0.3^3 ^Q... ^ ^^fmm' T^^i-- 

©ft. 

iit*«8iiEffiaiJj«fcLT. -ayeLi.MgvCo 

1N.O2 (fiL. NttNi. Mn. Fe. Si, Al, 
Ca. Cu. P. In. Sn, Mo. Nb, Y. Bi, 
Bi)^t:,mtititc'Ji'^j:<bi:>imimhl. vf, V, X. 
zJim-filO^wg 1 . 2 . 0. 0 0 1 g v<0. 0 2 . 
0.5gx<0.85, OSzSO.5 ffmi:m>L.W. 
iL<liw. V. X. z«-eix^<x0.2gwgl. 1 5 
. 0.002gvg0.01 5. 0.7gx<0.85. 
O.Ol^z^O.lS cOKfflT-ftO, $^.K:a*L< 
«w. V. X. zW-5-n-fnO.2gwgl.0 5 . 0. 
008gvg0.012. 0.75gxg0.82. 0.0 

5gzgo. 1 5 (nmi) x-^^iihw.^msxhh 

^b^mLb-^hm^l , 2£«(7)«ffi. 
[^JI9J jES?Si5StLT. -«^Li.Mg.Mn 
.N1O2 «HL, NttNi. Co. Fe.Si.Al. 
Ca. Cu, P. In. Sn. Mo. Nb, Y, Bi. 
Bii^t^WiHxft'>^j:<b%>imim>L.yf. v. x, 
zti-en^ixOgwgl.2.0.00 1 gv<0.0 2, 
0.5gx<0.85. OgzgO.5 c^^S^^L, M 

iL<ttw, V, X, ztt-en'rno.2gwgi.i 

5, 0.002gvg0.0 1 5, 0.7gx<0.85, 

0. 01gzgo.15 (Timmxh*). ^t^\izm.th< 

ttw, V. X, z{i-5-n^n0.2gwgl.0 5 , 0. 
008gvg0.012, 0.75gxg0.82, 0.0 

5gzgo. 1 5 (Dwm) x'T^^tihi^'m.wisxthh 
:ibi:mkb-ti>m^m . 2iBii<^m 

[it*JSl0l WmimbVX. HH^iLi.MgvF 
e,Ni02 (fflL. N«iNi , Co, Mn. Si. A 

1. Ca. Cu. P. In, Sn, Mo, Nb, Y, B 
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1 , Bii'hmiititz^Sf^K b i> imi:mt>L. w. V . 
X. ztt-eil'P<lOgwgl.2.0.001gv<0.0 

2, 0.5gx<0.85. c^i^h 

1.15. 0.002gv^0.01 5. 0.7gx<0. 

85. O.OlgzgO.15 «OKHTJ>0. §f>{cM 
^L<aw. V, X. zli-etL-eiX0.2gwgl.O 
5, O.OOS^v^O.Ol 2, 0.75^x^0.8 
2. 0.05gzg0.15 <0«iB) TSSitSIt^ 

imz'hizti:mkt-rhmmi . 2£Sco«a». 

[iS^«lllftSaftl®i:L-C. ^^57r^h, 
*})V^^mm, ~-\^)va—:;:x, ^^)r9^)xi- 

:i1xt>ii~if->M^\i:.^ mmxuh . ivb, WhWM. 

/tfett. LiiFezOs. LiiFe304. Li.WOj. 
^^Illb . IVb. Vh1SiMFFi:-tttmim. i}f\^o 

fz'j^^j: < t i>--y&itff^immmm\>^&mm i . 2 

^^;l^x^;l.;<?-;f:;f-h, 1. 2 
-'Jjth^i^Jui^y^ 2-^^;l^h7t Ko^^y. 

h-h>J/P, -hO)tiry^ SK^f- 

f<c, i/xf-yl'X-x/p, 1, S-rnys-^^/Phy. x 
3-;<f-;P-2-:t^-9-yU>^y. rb^h 

1. 2-xxh^«>x^y. tJit^/ifeli. 
^J-XhiTJ^f^gaSEi:. LiC104 . LiBF4 . Li 
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PFs . LiCFaSOs. LiCFsCOa. LiAsF 
6. LiSbF6, LiBioClio. LiAlCli.Li 

CI. LiBr, Lii. wmmmfDvt^ym'i'f-'^ 

A, 9vtuit^yy^)i-^M., H7i-;P';t;'>ie'jf-'>A 

Si:<oa-&«BR. Jsil^/^fcli, iti^.<^a^igJR 

fc , T:? y o - h ,if "J xf-l^y:t^-9-^ H . 

^1, 2giico®6, 

Iffl^iB] y-hy'^yny. '^yA:'j>'N'y3y, 

eiwmis. h^yi^wN', ^j&A*«i 

-v-gyj^j^xA. xrny, xi^t', xxi^ 
^r. ia*3§, ;r-yy«^^y>''. :ft3iav^ii, me. 
m. mm. y-j>Jm. wmm, js*. p-h-ny 

1. 2E®<^)«ji!i. 
[000 1 1 
30 [00021 

im^mm z}!f:m&w^v^y'^^^wj: 

[0 00 31 SI^Mnytr.t-^' ('<.y3yejL-^'t 

mi1Xhi>ffH>isti) ^^«^ti«Jg*(Pfersonal Digita 
1 Assistant^ fc^V^jtPersonal Intellisent Comunic 

atar, ht\mf^y\^^VV • Zl^:x-y~^) tVW 

td^\mm (t-tvp • ny^A-x^ yT") 

[00041 ^i^iz. ims^^mt*)tbi>m 

/fx'm:^ii^^^x\' "'W^'^mMimiL'^imsbx t . 

x*s@iEv^. m»<nm^itim\t\^j:lf<rms^ifi^tx^^ 

50 4. 



(4) 



iRffl^l 0-24 1691 



[00051 ~iSM(Ofi>Ti>m^mwmim\>^t: 

y 7 x-l^y^rfc'c^^ttS^^L i . C o 

O2 , LiiNi02 , Li,Mn204. LiiFe02, 
V2O5. CraOs, Mn02 ^ifoym^^mcom^ 
!Bj. T i S2. MoS2=5:t'<7)X?/P3y-^>f hit^mfip 

T^^SL i,Co02. L i . N i 02^i:»rtKfiQES« 

^^e^LT. mfflj*^. «i8-rs^rif. 'itm.<m 
[00061 mk. w&m^fm^-.-smmimgi^'^ 

iC:fl:^Li,M02 (MJiCo, Ni, Fe, Mn<Od 

-30602^^) , ibSV^i-Tb^LiiMyGexOpdWtt 
Co, N i . Mnif^f>&lftlt imXk(/im»^TC 

m\ 0.9^x^1.3. 0.8gyg2.0,0.01Sz 

SO. 2. 2.o^p^4.5) x-^^tihm^mmi: 

<fct,lSrj>'9. Mfi^^-C&O. NtiAl . I 

n . s nffmii^^maixtt<}^*£< 1 1, 1 m^m) l . 

0. 05gxSl.lO, 0.85Sygl.OO, 0.0 

0 1 g z s 0 . 1 0 ) X'^^ixhm^immii:mm-i> 

^tiP (#m^7-176302^) . ifc. ■r^f^'/l^ 

2 (MtiCu. Zn, Nb, Mo. Wc7)ff){i»<^,S{fflS 
iJ'^^:<tt)lS<OS*. 0<x<l. 0.9Sygl. 
3) •r*$*t5«^flJftS-ffi»r5(!^jm-283174 

iMg,CozNii-,-,Oa (0.95^x^1.05, 0. 
02^z^0. 15=2r^.tf, 0.003<y<0.02. 
z<0.02^r^.{f. 0.003<y<0.05, a = 
2) X'^^ixh1$.^mim^^h:ib (^ll¥8-185 
863^) =3ri:'*»H*§tlTt^S. 
[00071 

1. M02 (MliCo, Ni, Fe, Unffiohll^hmi 



m'^iih. Lt-L. ^m<mxM%^*j:mitMn\m. 

N,02 {A\iTtVA^)4^>i>m!ii1xfi.^^j:<h%>\% 
X'h^^ mim^^X'h'O. NtJAl, In, Snff) 
mi)-t,m\i1xfz'}^^j:< 1 1> 1 mimyL. 0 . 0 5 g x 
SI. 10, 0.85SyS1.00, O.OOlSzS 

0.10) x'^^iihm^'mi:m-ti>^iz'Lm 

SPBuWfcfli^LiiMyGeiOp (MttCo, Ni.Mn 

i^(>mtmhimxhcn^(^m7m. o.9Sxsi, 

3, 0.8SyS2.0, O.OlSzSO.2, 2. OS 
PS4. 5) T'*$flS1i^gHl:feS-fflV^-&J^. ^ 

^f<7^*^^««iJ-tS^i:{iT-#^:(,\ Li,Ni 
(i-.)M,02 (MtiCu, Zn, Nb, Mo, WcOfflP** 

20 S y S 1 . 3 ) -CS^^ttSa^flilJji&ffiffli-SJ©^ 
fl:^Li.Mg,CozNii-y-2Oa(0.9 5SxSl. 
05. 0.02SzS0.15^r^>;f. 0.00.3<y< 
0.02. z<0.02^:^>tf. 0.003<y<0.0 
5,a = 2) -C^^iX^a^SgftfeSffll^S^ttlM . 

[00091 

JE^^imm-ttymtLXLi. O. Mg^ 

imicMt L. L<Mi^y^ym^<nh i 

Me02 filiiS^^rU, **OMe*<Mn, Co, Ni, F 
e 3&»^S{f *Uti!'=5:< k 1 mi^^. L i M e O 
2 ISiitfcJtS L i figfcM g*ifiPitrS ^ fc t 
■rS. Stt^i^tLTIi, 0lli.Jfa-NaFeO2 
40 yfi^flhfOi^Wfmifihh. ClixJia-NaFeO 

fi«3t«iBiI5ll4»<OA®«cfl[S<7)i|i^S-M e ^ 

MeOs Affl{*c*J®?:ftifi^LTZ»i^Jg«L, ^ 

co::s^ifi)3S.\^zmimLx i^v^^izmttzz. 
«^a*»i:3*»s-«igs-rs*«fcLTa. exafssi 

50 ^FEFF^:i:'<0M#f^atJ:-5-C#/i>ixS. M 
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Mn3*. Co3*. Ni3\ Fe3*<r)-^;i->'i|sgJ:0t)* 

-C-tfDJtto. LiOfi[SfcMg*t<fq5ELTV^il{f. 

Mg*>'#4L^v^i^. *)l.v>ttMg»AiiJ'^^rv^fc: 
ifc^-C|g5S-rs. Zfi(i,(OZti}^^. Mgifib'mSiz 

[00 101 Li&MtzMgi/mtthXdlZ-^-tt 
feftttt. L i t MgS-E^^jS^5^r&*tff4 1\\ 
mtrntf^K^irmtLxii. MetMg^^cri^ 

^«L/::M e i: M g^^S^Srf^-r S ^ bTS>h. 
Z<r>^mi:mLX^-t?>:mTii. MefigfcMg 
*«fiALW^fcfe. Lifi[Mfc:Mg$^#!SE$-i*-SC:t 

1 0 0 1 1 J MgtfOSfit LTii. 

10 0 121 ^ftmmmyXifjEmi. jE^mvami: 
mmttTmttxLi. o. Mgi:^mmtL. 

L<«5^W^^«<^L i M e 02 tm^^ 
^'OMeA^Mn, Co, Ni. F e *>ii>g<f 

5:< fc t, ia&#*. *oiESigH»S<0-4 O-caTiz 

m^m^mmifi 1 s/m jajiT* o . #* l < « i 

!|4«rtt-4 0•Cl^^Tt^l^^t-&«^^^i0. 1 s/ 
[00 131 ^t^iz. iESffiifisKt LT. 

f>- 1 9 6t;«ai^5BBfctj v^r o t, l < aara^ o . 

#t L<tt4 0X:*»/?>-2 0"C£7)iaj^^fc:iJv^T 0 1 

{i4 ox:&±ff>m&mtztt^x-2 ox:aTma&mi 

•GJJUKOBSafclt^T - 2 0 rJaT^fifflflHi t'm^ 
[ 0 0 1 4 1 *5IW)mffltJ itXjEffitt. JEW^ 

imirm^-t^jmt ltl i , o, Mgj-^ej^Tcigfc 



ji2r*U. **OMe*>'Mn, Co. Ni. Fe*»^>S{f 
iutiJ^5r< b t> IS*-^*. 3!)*o. ®|fc«*oi 0 0% 

C l.iDfct^^^^ (C l.ai-C Lin) /C l.in3&*. 

o.osmr-c&^^t^^at^i.. sg^b* (c i... 

-c l.io) /c l.in*\ 0.0 3j:>)t:«c#v^J©^. 

10 [00151$ f>iz. ^^'mmmaxjmmii. mm 
mmim&'t?>7mbLXLi . o. Mgiimjm 

b L. t L < tti^W^J^a^iOL i M e O2 

|j|ji5r*L. *>OMe*JMn. Co, Ni , Fe*»^>S 
»f*Uti!'-^< tt>ia?ri5-;^k. Lio.sMeOa 
<Oc«rtS^^(7)g;*:iic2.a.t. Lio.2Me02<0 

c|!W&^^<^Jvfic 2.inbffym^(c 2.a.-C 

2.in)/c 2.in*^ 0.01JJIT-Cj>-S^i:^mfct- 
L io.5Me02-Ctt. LiMe02 tJf^TLiiO 

<?5LiMe02 ffl*i»ltt&J^fc:{4. cmWF^iT) 

Lio.2Me02 T'ttL io.6Me02(Clfc^T. ^ 
^<?5/Jn$ VMM e4 *AH VMW e 3* J; 0 {, 

iOS^rS. J>SV^{lteH^ifii^<7)^^rS^c7)L i Me o 

2 IBASffft^SJ^^fcJi. c||lft&?^<7)4i-ct,«/jNfi 
30 $^»Kt. c:tL$-c2.in fc-rs. c:«2 

0<7>ji:)6>/5,^i6^>tLS^jt^ ( C 2.a, - C 2.in ) /c 

2.i„ *>\ 0.0 laTxhh zbi^Wib-r^. o.o 

[00161 iTt. *l6HH«miftiJ itfiEffiJl. iESffi 
!Bj®^««-rS7»fc LTL i , O, MgS-'if^T^f: 
L. A^oStt. tL<{4i^Wi5^a«c0LiMeO2 4S 
ia?r*L. *»OMe*>'Mn, Co. Ni. Fe*>/i>M{f 
40 <TJti!'^r< ttiaSr-i-*. Lio.5Me02<Oa 

•ws^^^a 1 titts cttis^^c 1 <m^<rmz 

<l(cl/al).a. Lio.2Me02 <r)?iW&Ft% 

ita 2(^irr:^ c wfe^^c 2<7)Si|^<^/jNtt ( c 2 

/a2).ini:<7)ll*i. 0.1 mi*lT*>S«li: ^i^Sfc-r 
h. a!W&?^a{C*rt-|,ci!l<&i^^c<Offl^, ^ 
'tt)*>c/a£7y^^b&vjN$l^t,co{Jfc\ t&^fl£«C7)^<b 

if>V'^<. ^OSm^cT^OjRLtciSfeB^BCOXhkx 
jeiWiJ^fiS. 1tfcc/a(^)«:*:fii:ft/jN«<r)ll*«0. 

1 XXn-XhhZ.bim.'t'L^^, Lio.5Me02C7)att 

50 m-'^^\\,zm-hc^m^fm.<^\<m%<r)mm. 
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(cl/al).int. Lio.2Me02tf)a«|l&f^^a 
2t:*Ji-Sc«W6^^c 2<?)S!l^<0g/htt ( c 2/a 

2).ini:coii*>\ 0.1 ^mam^tziimMizih 
[0017] ( 1 ) ^m<r>wjii)3j:t/jEmi. -aye 

L i.Mg«N iiM,Ni02 ((ILMIJMn, Co, Fe 
*»^>StfiUti!^^< b i> imVS>0. m±S i . A 1 , 
Ca. Cu. P. In. Sn, Mo. Nb. Y. Bi. 
Bi}-^miit/i'J'-^<ti>imimhL. Mf. V, X. 
y. z«'?-il'fit0^wS1.2. O.OOlgv^O.O 
2. 0.5gx<0.85, 0.05gy^0.5. O^z 

i:mib-t^.mtL<liyr. v. x. y. z{±-?-|l^ 
*l0.2^w^l. 1 5. 0.002^vg0.01 5.0. 
7gx<0.85,0.05^yg0.25. O.OlSz 
^0.15<OffiBBT-*'3. ^(>izmtL<liw. V. 
X. y, z{i-eii-rix0.2gw^l.0 5, 0.0 08 
gv^O.O 1 2, 0.7&^x-^(V. 8.2, -O. eV5^> 
go. 15. 0. 0 5^x^0.1 5 (f^SliCi>h. 

10 0181 *fm^m^xjs^mi±i^ i c^xastc 

ai iOfc^i'V^ttJrtiCfciJfcS. L*^L. iit^. 
0. LiMeOz mm^iZim.*)&tilXi±i3t^-f. * 

s. 

[00191 *l&BS<7^«=3rjEffia!|J»S{i-«fcctL i . 

±i: LTAd5ra**t»L. a-NaFe02« 
L<ao.2SwS1.15<0«|ffCft»). $^»fc:a4L 

<{io . 2gws 1 . 0 3<7)msvt>t. m*>ymtzx o 

< ^ "5 . iatmfc: J: 0 L i HVffiA y9~ij V~ 
i^^yimL^y^<r)mtk%<^£h. Lift&fl.2 J: 

ffi*il . 2 JaTT4>0. a* L<lll . 1 5mTT'fc 
0. $^fc:aiL<«l.0 5JaT-C*&. 

[0 0 2 01 t/v!, Mgft^^-rv<7)<i{i3tm. ^ 

05@at5:v^*^. 0.00 lgv< 0.0 2«oKHt:- 
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1 0 

ftO. aiL<{40.0 0 2gvg0.015 COKHT 
$^tc:a*L<J40.008gvg0.012«li 

HT*-&. vc7)ffi*JD.ooi *gscoj©^. mz<mmm 

0.0 2 ^i&Lh^\i:XiJl^--Wmt>lKf. 
i^*5ai3S-rSf.:i^>^**«fiTL-C»*L<^v\ Mg 

t Hr WiOfiJJ 0 . 0 0 8 S V g 0. 0 1 2<7)ISHT* 

10 

[002 1 1 tJt. N iMJr^-rxcOfiJlO.S^x 
<O.8 5<O|fflT'&0. a*K»40.7gx<0.8 
5<0«ircftO. $^fc:Mtt«40. 7 5^x^0.8 
2c7)|ffl-C&.S. xt7)ffl)!p'0.5 *SSc7)J^, ^a«4^ 
L<ftTL. »^L<^rl-^. xOii**0.8 5 Jjl 

m. a!v^Jkmtwfc(tS-9->f^';^ttt&&iaif=3rfita*L 

20 [00221 M«Mn. Co. F e*»/J,S»fiUt^!^^:< 

ttiar-. y£7)Mj4^«s. »cm«t: J; osaei* 
■r. -e-ioKHao.osgygo. ST'*"}. aiL<{4 

0.0 5gyg0.2 5iO«BlTft'9. $*.fca4t<J4 

O.OSSy^O.l 5<7)«HTSiS. ycOfflA^O.OS 

0.5 ^i8i.Si^fc:t^*!>il£TLT»^L<^:V\ 

30 a*U^y<Ojiti0.0 5gyg0.15cO«»C*l>. 
[0 02 31 N«S 1. Al, Ca. Cu, P. In. 
Sn, Mo, Nb, Y. Bi, Bil^hmiti.tz'^ts:<b 
t>l«T, »iL<{4Si. Al . Ca. Cu, Sn. 
P, In. Bi?t>mLivtt'if^£<b\,VmCti^ ^ ^t> 
iZtftLKliSi, Al, P, In. Bip(>miitvfi:^Jf^ 

^j:<ti>im'h<o. &i>mi<iisi, Al. p. 
m. imm^izx *)mnrr. ^<nismio ^ z ^ o . 

2 Th*). a^L<{40.0 l^zSO. 1 5cOKffl-C 
40 i50. $€.t:a*L<{40.0 5gzg0.1 50|fflT' 

*>s, z<r)ffl*«o.2 imi-tM^izum^^izm 
[00241 (2)tfc. ^^(^mmtiXx/iEmii. 

— J5S^Li,MgvCo,Ni02({HL. NtiNi. Mn, 
Fe. Si. Al. Ca. Cu. P. In. Sn. M 
o . N b . Y. B i . B*>^>Mtf iX7t^^^< 1 1 1 
50 mht.vr, V. X. 0. 
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001^v<0.02, 0.5^x<0.85. O^zg ScOffiHrfcO. 3^>tcaiL<li0.7 5gxg0.8 

0.2^w^l.l5. 0.0 0 2^vg0.0 1 5.0.7 ±<7)J©^tcttggV^3/ES. ggV^iS:«(Cfc{tS1f>f ^'y^tt*« 

Sx<0.85. O.OlgzSO. 1 BiOKHT'&O. ®< . »t L<^rVn Sv^S:fi*^#^>fi. 

wgl.05. 0. OOS^v^O.O 1 2, 0.75^xg >-^x<oaJi0.7 5^xg0.82<D|gHT*5. 

0.8 2. O.OSSz^O. 1 5<^KHT&S. [0 0291 m±N i . Mn, Fe. Si. Al, C 

[00 2 5l3|i:f|Bg<?:*ra^rjESS?B9®»iLi<Ofi[Sfc a.Cu, P. In. Sn. Mo, Nb.Y, Bi, B 

ii:rT$>ti}KmmiZliLHim.cr>AmX'm^V^^ n. Pe, Si, A1. Ca. Cu, Sn, P, In, 

«L^<. -ftOlfell. ft^^^ftClioT^fe/iLii ttNi.Mn. Fe. Si, Al, P, In, B*»/i>S 

aiJ:Ot»:^#>-^ttS:i:l.::t*>'*^. L*»L, Zil(i> tf*U:iJ'^^:<i:t, iSTftO, «t>tf*L<JiS i . A 

j^Jtf5Li{±iEffi?iSifeKo^0$-aoTt^S<:ttf& I, P. Bi)^(>&^Stli:l'J^^J:<ti>lmZ'^>^. z<m 

0 . L i Me 02 imfii^im*)&ttixiiii^-r. t> tt^^«as. ikm*t»st j: oiaini-r. -e<^KB8<±o s 

<*-C. Li<0fi[gK:Mg*«fiPtt-Sfl|jiS-f:-5TV^ zgO.STA'). Mi L<a0. 0 1 Sz^O. 1 5 <0 

S. gfflTibOs $'^>Ka*L<tt0.05gzg0. 1 5C7) 

ibt. Li*S-^i-w<0««^E®KJS, JkWiaSfc: aSU^z^ffliO.OSgzSO. 1 5(7)mB^f>t, 

X *)^L. ^(DMiiiO^w^ 1 . 2 T-ftl.. S*L [00301 (3)5 ^>fc:. ^mitOWttiXX/iEm 

<ii0.2^v>^l.l5<r>mSrC$)*). $^.fc:SiL< tl. HI^L i.Mg»Mn.N.02({HL. N«Ni, C 

tt0.2^wgl.0 5«KHTftS. H1^5ESfc:J:0L o. Fe. Si. Al . Ca. Cu. P. I n. Sn. 

i-(:^y<rtT^^y^-/r]^—i^3>ifimZ*)^<omi Mo, Nb, Y. Bi. B3&»^>SUrn:t^=5f<fct>ia 

'b^<^*).WlMI>ZX^Li^:^y(7>^y'^-:^U-i^ ^m>L. w. V, X. 

3>*»'iec:')wtf>a{t*:^<^rS. Lift*si.2 X*} 0.00 l^v<0.02. 0. 5^x<0.85.0^z 

-f-^. *gHI:'J^'>A^:i:<7)Si|^!H!lfi*J^<^r'5-tr ^tS-i^ft?.. a*L<ttw, v. x. z{4^<i-e 

ifzib. Zilii><r>V!mt^W^i:imti>miC&m-r?>^ no.2^w^l.l 5. 0.002^vg0.015, 

«ffJi:RiELT, 9i<«S5rf^T'#^rV\ 0.7gx<0.85. 0.0 l^z^O. 1 5<^eHT'* 

tKimthtiibtzii. Wi^mifi^^^^it'S:<. w 0. $<i»fcMiL<»4w. v, x. zt4^^<imo.2 

<^ibn. 2 lTfXib^.mtL<iil. I 5aTTh ^wgl.05. 0.008gv^0.0 1 2. 0.75^ 

0. S^>fc:aiL<«1.0 5felT-C&2». x^O.82, 0.0 5^zg0. 1 SOlOTTfti.. 

[ 0 0 2 7 1 i-t . M gAimytyf<rmiif£MM [00311 *IMBc7)fra^iEg«fe»J4L i c^Hiat 

fc<i: O^L^SrV^j!)^, 0. 00 1 ^ v<0. 0 2<7)3iHT- MgA«#4-rSifc*»(?>, w{41JjLhOfi5^i:0#^ri> 

S>*). S^L<tt0.002gvgO.O 1 5 cOKfflr liTTft^**'. IBg(c«4L i {iM«<^«^TMK'J^'> 
ftO, S<^>tca*L<{40.008^vg0.01 2<7)I6 40 A^^'lKtU^'^^A. *Kfl:'Jf-^A^i:'Oi!l^!Bs^Jg 

irc*s. ^fffmifio.oolmff)^. Mg<7^ «u^<. -e^ofe*. fl:^^^*ftcJ:oT*J6>tL ift 

/imfim<. sistfiTL, »4L<^v^. iJt, vco sfjcoLijiiEffiSiBDaco^oj-a-ori^sjt'ttT'ft 

<o(ai^ffl*»'aj3S-rs^«>s»3wrFLT»*L<^fv\ <*-c. LioeatMgitfipst-sflUi^rfco-cv^ 

1, ai Lv wofiAJO .OOS^v^O.Ol 2<0|gH-e [00321 *l6HB<7)fra^:iEffiTiS!fe»S»i-«b!CL i . 

Mg»MniNi02 T*$tlSt><?)T2b-3T. Litt$^ 

[0 0 281 C oM$-m>-rx<7)tf«0. 5gx ^^w<^ffi{i3tS«®. iScmt^Sti -^-O 
<0.85<0«HT'fcO. a*L<tt0.7Sx<0.8 50 «H»40gw< 1 . 2 -CftO. at L<ttO. 2^wg 
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1.0 5<0SHT*S. fiPt>^fe:J:"9Li>f3r>'<OT o. Mn. S 1 . A 1 . Ca. Cu. P. I n. Sn. 

>f>fy^'-*^-v3y*«iec:0w<r)fi{±/hS<^0. Mo, Nb. Y, bi. B*>^,§{fiiJt;*-^<fct>l« 

&5fci0Li>f:t>O-f i^aVj&ijBClO ^^L. w. v, x. zJi-e*i-rilOgwg 1 . 2 . 

w<0ffil4:^§<^5. Lia*fl.2 X*)i>^\>^tm(, 0.001Sv<0.02. 0.5gx<0.85, OSz 

cn^ijmifm-th'mtzmn^hi&mmb^L o.2gwgi.i5. o.oo2svso.oi5. o. 

X. dt<mit:iimC^^>,\mk^ot<tmti> 7^x<0.85. 0.01<zg0.1 5<0fiHrai 

!ty>tc{i, iii^!Bj**i^!'^^v^{jf:a< . wc7>e*u- 10 $^tciiiL<j±w. V. x. z«-e^imo.2 

2jaT-CJ)0. S4L<Jil.l5WTT-«>0, 3^>C gwgl.05. O.OOS^vgO.O 1 2. 0.75^ 

a*L<»il.0 5 filTCftS. . xgO.82. O.OS^zgO. 1 5<0KH-efeS. 

[ 0 0 3 3 ] M gfil:^-rv<0tttt3/K, JS® [0037] *%H3(7)ff^:5^iEftgSig,jj{iL i (OQStZ 

tciO^t^rt^**, 0.001 gv<0.02<0^ Mg*»'#4i-S^t*»^., w«lJaJ-i7)M^t Oll^rl/^ 

■CfeO. aiL<JiO-002Svg0.015 <7)«H til'Tai^jEp. SllgfcJi:L i JiJ^jOj^-C'KSiyf-'^ 

TAOs $^fc:a*t<tt0.008^v^0.012<0 AJ««HfcUf-'>A, *i?ft;Uf-'>A^rJf<7)i!life)«!Hs^» 

v(o«A^.ooi Mgc^»*5 jsl^< . ^(^Sk. it^^mizX'?x^if>fzi.im 
*i 0 . 0 2 irmt i>m^ic\m-mm (>tvr. mm.<o 20 0 . l i m e 02 flutrttiiJR 0 ii*<xT<4*j ^-r . * 

adiuw<ofii4o.oo8^v^o.o 1 2ffmmt»> [0038I *i«B<o«fffl*iESvg!ii«r{4-«ycLi. 

Mg„Fe.Nz02 T-^i^ixStcTjT-ftoTL ig^^ 

[0 0 34] Mna&m>rxCOfi{40. 5gx *>-fwC0fiH4^tt^.. iSm^ffifci O^L, -^COS 

<0.85WS!HT'J>Ov a* L<l40.7Sx<0.8 HI40^w^l.2 -CfcO. L<<±0. 2^wg 1 . 

5<7)|iHT'$.0. $^.(caiL<»40. 7 5^x^0.8 15<0«HTfcO, S^Kat L<{40. 2^wg 1 . 0 

2C0KHT'&S. xiOfi*i0.5 *SfcOJ^. ^g{4^ 5c7)|gHT-*S. fiD^>^(;:J: 0 L i ^:t>'COx-f ^ 

L<ffiTL.. »iL<^v\ x<ofi*50.85 Jjl rJ'-;<rP-i^3y*ijBvl'?wc7)fitt/h§<^0. 2iit€fc 
±<D*^fc:(4aiv^5teSI. aiv^JftStctstt Sif-f ^'/Ht** 30 J: 0 L i >f ?r>co>f y^-A P-v- 3 y*^^ •) vr</M 

V^x<0ttJ±0.7 5^xg0.82^:^Tfc&. . A^!:<OStt«!fea*J^<^0-rr^iti6, Cltt'btOife 

[00351 NjiNi. Co. Fe. Si. Ai. c mimmi:ms^i>mtzmiti>mmtKftiLx . d 

a. Cu. p. In. Sn, Mo. Nb. Y. B i . B ^<^^imX'^^\'\ ot<fmt^fzib^Z 

i)-hmiitirz!}^^x<thimx. »*L<«N i . c §imE!i*ja*i^!^^rv^{it-a<. w<o«fc&n.2mT 

0. Fe. Si. Al. Ca. Cu. Sn. p. In. T'*"?. a*L<J41 . 1 SOTTifeO. $'?>(:a*t 

B*>f,MKiifc^-^:<i:tiaTifeO« ^'^fciff^ L< <lil.0 5 arx'hi. 

(4Ni. Co. Fe. Si. Al. p. I n. BA-^,S [ 0 0 3 9 ] ^fc, MgS^^^vcOfflJi^m. J5cS 
tf*i:t^'3r<i:t,iaTJ)0. gt>»it<{4Si . A 40 trJ: O^L^v^*»\ 0. 0 0 1 gv<0. 0 2co«HT' 

1. P. B*»/i>Stfn>t:i!^5r<fct>l«TftS. zffM a^ L*<li:0. 00 2^v^0. 0 1 5 <^I6H 
{i3te€4t®, J&m«St J; O^fr^'. ^(OmRiO^ Th*). $ ^.tS^ L,<{40. 0 08^ vgO. 0 1 2t0 
ZS0.5T-&0. ait«40.01^zS0.15 (O SHT'*^. v<7)ffl*>'0.001*SI<Oi^, Mgc7^m*« 
Sffl-C* *) . $ ^>fca* L<(40.05gz^0.15<0 ^E^Hf^^n-f. SlV^StB. ^l-^BcSfctJJtl.lJ-'f ^'^W 

tci>ft&ji«E*>'^<, ifc, m-ffl*»'#f>ii-r. ^« *i0.0 2 ^S;t^^^tcti:*-ffl*5#<^fLi^. 

(r>1&^^1Si}^imt?>fzib^&imrLXMtt<^j:\K fivvfa*5ai3S-rS;fti^§»*^TLT»diL<^v^. M 

aiLv^zc7)fi{i:0.0 5gzgO. 1 5c7)|iHT*>S. 3^ UwcOttfiO. OOS^vSO. 0 1 2<0KHT* 
[0 0 3 61 (4) *iagco®6fcJ:i;jEffi<4, 50 
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[0040] ttz. Feft5:^-rx(O«40.5gx 
<0.85<omBVt>*). a*L<li0.7^x<0.8 
5<nmiTh'). $^>fc:S*L<«0. 75^x^0.8 

2</)smz'i,i>, xi^Jo.5 5fess<7)j®^^ S4«ip 

V^xOfitiO . 7 5 ^x g 0. 8 2<0«H-C*5. 
[0041] NtiN i, Co, Mn, Si, Al, C 
a, Cu. P. In, Sn, Mo, Nb, Y, Bi. B 
ti>^mt£tifz'J^^x <ti>i mx\ iSF* L < JIN i . C 

0, Mn, Si, Al, Ca, Cu, Sn, P, In. 

Bi)^i^miitifz'j'-^j:< t %> 1 mz'h 0 , $ t>^m t < 

ttNi, Co, Mn, Si, Al, P, In. B*»^>jg 
tfiiX;^!*-5:<fct>l«TftO. fi<>»*L<asi. A 

1, P. B*»^,StfiU:i!'^^<i:t>iaTfcS. zcOil 
t43ES«®. StSttSfcJ: -fco^HJiO^ 
zg0.5-C*'3,2*U< « 0 - O-l'S* ^t^: .1. 5-<o. 

mSiCh*). $4.t:a*L<tto.o5gzgo.i 5« 

aiH-^zcofitiO.OSgzgO.l ScoliHTfcS. 

[00421 mmmi. Mi.Hrrntrw>;&-d-c^- 

7tf>-7—r^vtyifhy, i^'^f^;PXr-'i^*-h. vx 
h^j^XrJ'y. 2-;<f-;Pxh^hKD77y, 

~y?i')-ivx)vyi[^>'Y^ 1. 3->''jr=¥y7y, ^/i' 

h-hU/P, -hu^^'y. 4f-9-y^^n'. Sie^f- 

roe:tyK^f-/i'. rntJtyi?xf-;i., 'jy^ 
Mjxxx^i-, by^h^>';<^'y. >'':t^y7ygi^ 
i^x^/i/x-x;!'. 1, 3-To/"?y9-;i'hy. x 
;p*7y, 3-^^;i^-2-5i-4f-9-y»;vy. xh^b 
Ho77y. xh7hF077>^«c, i^jf^y^ 
y. 1. 2->''xhdfi^X:J'y, ^tz^ Z1xt,^f\u*r 

<0#f*gjSt 'Jf->AiS. Mttf L i C 1 04 , L i B 
F4, LiPFs. LiCF3S03,LiCF3C02, L 
iAsF6, LiSbFs, LiBioClio. LiAlC 
l4,LiCl, LiBr, Lil. fl^||gl!jl^/l.;Ky 
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[0043] nmui. T;I/;» V ifeS^ y ^ W^tc 

^v. mum. mmmmm, i^yi-mmn 
10 m. u-Bymmmn. ri^vr^vu-hv/um. 

mnW^. --YlVu-'yx, rr.^}T9^iu-V*)lV^ 
^mm. ify-r^-i)-if^y, ij~if^y^y-,9. 7 
iVy^iA^Tf^^-A^^t^mm, ie^n^yyy:.=.vy 

i>-^&±<r)i>-^^ytfm^. Zti^A-7i(ymz. 
r-yy. ^ur-t^i^y, >''x;i'7 -< h^^!Bj^« 

LiiFezOs, LiiFe304, Lii 
WO2, igiffl^iiib , ivb. vhtm^^^tsMit 

[0044] *faB«iiBS?«fc^ft1l*f'Tlg^:«l!l«^ 

^t^$<i^<-^3&j. Mi.ary-h^N'y3y, 
yA^j>'N°y3y, --K^-yW-cyay. j—vrnv—r 

g, 3-HPX7^-y^«. ^-'J^, j\yT^i'-i 

i^x-A'. m^F®?ia, urnmM, vyy 

vWN', ^t'J;<r-H. A^^T-yT^ 

®, x-ri^rj-r, 7>'':t, 's y K*yxrl^:t, ^ 
^yy:?, ^^yT^^*)-i-. 4C-^'y;I^CD. h'r 
:tA-h*. :^b>-^^ 3 yj^XTA^:i:'<0«Sffl<7)1iS 
^> ^WM. :sir^y. T-Wb*, XtVjJ-. ia*2§. 3i- 
-rym^^i^yi^'. :ftmv^2S. aSS. 
«) ASS, Bg^S, 5t:a, o-h-ayx><i/3-f, Ei^ 

[0045] *5|BJ(0iEffi?S!|*lfi$:fflv^S C: fc {3 J: 0 . 

50 ffl-t&c: i: trJ: 0 . i/x^K<nn yn^ hfli&VgS^L 
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[0046] imm-i . [0051] ^mn<osEmsmii l i m.mzM g 

(^JEmmmti. O^^^mx. R}ai*«§^^rJl«. M»tSCi:tcioTteafll^^'^S-(b-r-&fea6tc. !Rp 

i>L< iii^y^ymwmX'S) i>Ztif^k. :kM^X'(D fcKStci 5 L i OKSH'. L i (OfiS^ M e <7)gA 

i(iiflrcfes*»4>. 2mffyM sij'LiffMmizmm- ttm. axtfrnrntmimztij^x-^h. tfz. ug 

*-;l'«a**SiMiOKV>ai&^C:f:*><J>{,t^ [00521 $^>l:, Mn. Co, FeJiNitClt'^.T 

^m^^mxibh^ibimm^iix^^i. mftLm^^tub. zti{^<o\;y-m:izx'^m^ii^ 

[0 04 71 *5IW<OiEffiS5!fe©om^¥^^J«3|W) Bh-S. Mg. Mo, Cu. Al, Cs. SiJiiE«SS 

jEffiS5%®t:lt^T. 10-10 omi>±^ < . m^tz !Bs®i^mmg^tt^g»Sf^ffl*%S/t46. ^ER«i^{c 

[ ao^s-a-j B, p . s.* *4*>^t£e*s4.$^ — 

asiL/v:«ijtT'*)Scfc*-A>. ^Esi^tcL i tmmLfz ^-t, JEMm<7)m'fim<^mR^zx6mmim\Lxm 

atCt>Liai*Jt:Mg*>1B8l^fc#ftLTV>Sfci^>, ^im^^-t&ZbifiX^i,, Ca. Y. Nb. Al. 

Zltifinb^j:>)±^^W^^. i>t<im=F<^)mS^ Mg. B. Si(ii8Rtta5|g3{)«lS<s iHISBltUT??^ 

'fb&^'g^<^=5:v^(l:^5-^). L i Me 02 JiL i jWW t:#arrs/ca6, ^ia#tt(::ffih.. **-:>S^tt^3t»-C' 

e<?)l/2<?)MBiJSL;tLio.5Me02^T{iLi^^ 5^1.. Sit, Si, In, Sn, Mg, Ca, B HzX 

0.5MeO2j;'?t>$^>fc:Li*iffiJ8W-Si:, 3tt<7)Me [0054] 

eMbOmbH^l^mi^tlX. 9tbiimHzimt 30 (mmi ) JESBScOliSi: LT. L 1 OH, N i 

S. t L< {ii^W^^*efilB5:^L i M e O (OH)2 "ffc: 1 OM^%<OC o ^fttfc^^t N i o. 9 C 

2 ■eii^n'i>K5l, IR^4±t LTcttlS^^CO^ oo.i(OH)2 =&fflV^T, L i N i 0.9C00. 1O2 COfi 

t:*#<3ftbii&. ifz. Zti^iiLii^smth^ &b^j:&J:oizmmb. .l^^^2:Ar||ffl»4»T';K-;^ 

i^jg^ . L i mx^tii>imimzii::tibii^<m S^PS-fiWS Lxm&T l 5 hS^tit. c:iiS-B!S*#H 

c7miti:t:b'h. z</)m&. mmm.m<^t:x/izm*) ^^x-i 5ort:-ihfiy#L. $f>(c4 7ox:T2hffi 

m^tiibm^m^Lxm^b^j:^. m^jEm^ nttim. 7 2ox:T5Qhm&LxjEmtmnfz, 

-rsx h UXi^^ < , -t^ ^fl^^^m^^t:. «*¥SXMlI5ttr^g (RlNT200(ffl, y ;y^'tt«) Sr<^ 

[0049] *i^<ojEes!i5»«rt±L i mmizMg mtt:, tm^Ar^^a-zTTKy ^^xtp-cify^^^jur 
iwm^^hzbtzxo. oizmx^tifcJEiUj^Lim 40 -izjRijmfx . ^b<7>imi:mi'rtfzif)mmi-7^ 

mbombem^Km)^99m^^t^b1}iX^h. Z y^^-mz-t'/hL. He;yxS:5gL^*«/5>. 

tnzx->x. L i ff)<miz^dm^mm$tih. mmm^wc'imzfrnximLt:, 'm^2 5 om 

Ofc^A$*l/v:jE?L*»'OSi^^S$-(ST$-frS A, -faBESOkV, C u KaSj®S:ffl»,\ 2(9*>'15 

tJ^). m^?gSOSV^4ffltfDMe3&«JilraL)tMe^tO ~90deg.c0l!H^. >t-r-y7liO; 0 Ideg. . thfll^ 

L i 0. sMe 02*-<i>L i SrJftSS^-frfci: #0)R«A«:Mi OSI^g^±{f &fc46. «^^KS!l^Wiz*ll(^ 

[0050] ^mcojEmvmximmmizmm ass^^x^isi^^tcos^ e i:<^)^^a/hz^a 
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m^Mkx 0 . # wcjES««<i7t)^ST. a - N a fRfccos^ ^ tcorassrS/hzsis^ffio-cisiaL. mm 

[00551 (lb«M2) jEfimfl<omfii:LT. Li ThtZt^mgLt:. mUZaMm'm., ctttS^ 
OH. Ni(OH)2 4»tlOS^%<J5Cotllg^%c^ t&iH*«^S^-r. ltlS0«l&t/2fclfc«LTaai 

Mg*i^S-^Nio.9Co(i.iMgo.(»i(OH)2 *S^^. ciHS?^. «?««v^mfc;*:#v^ii: 

V^•CLiNio.89Coo.^Mgo.ol02COfflri^t^^^J:3 *^^>. L i <7)figfcMg*>-^LT<r^S. 

fcr^L. Cil^.5-A r#H^tt'T*'-;l'5;US^fiWHL 10 0 5 71 imm2 ) iEfiffflWl^^t LT. L i 

T^lSTl 5 hfi^Lfc. Cit*i^llSv4»-C15(rC OH, N i (OHh 1 Om-%(^C o^m.^^ 
X'lh^mt. ?ii>{;:4 7 0'CT'2h«^Lyta. 72 .10 N io.g C oo. i (OH)2 . Sy^Mg(SH)4 ^fflt^TL 

0'CT'5 0h«ffiLTiEffi«*J?r#:»t. Xtg@Sf<oa^ iNio.9Coo.1Mgo.01O2 com^b^j:lXol,zmm 

(Riifraxx®, u;!f^'afi) ^ffifflLfc. ims- Ti shM^Lt:. ztL^tmmm'i'Ti^-ci h 

T, ^i:<0j^S^iett«>/::i6^iiii^-e>f 77 -f 5 0 h^l^LTjESttfJ^^^^. XSUajiff<OS!lSt:{i^ 

•/HL. He;«fXJc£L^*i^>. ^+co*t»-e^§^ (RINT200(ffl. »J;i5r:?itSS) ^ffifflL)t. IS^^^Ar^^ 

MfmizmtXm^Lfz. W«S2 5 0 mA, «S£E5 O-^d^-y ^'XffTXr^^l.^/l^^-tKOf+ftT. 31^ 

0 k V. C uKaSaiS^fflV\-2 <9*i 1-5— 90deg.cr> fciO«»*S<*^fe«)m*v4^>>f ^'J^TS^v- 

XxyreO.Oldeg.. fKB«B0.5sec CO 20 ift*. Be«^gttfc««f-^>'>'^-rtC-b<y ht. 

±iftf::»>. *afltttd!l^fc:ttz«l05Kj^>a-> fPi.TSISL>t. W«Sl2 5 0mA. -^^£5 0 kV. 

ffl^Sil CuKa|gS5-fflV\ 2^*51 5-9 Odeg.cOKHS:, 
3t^^tcos2(?tcDPSa$:S/hZ*&SrffioTj!£« y^liO. 0 Ideg. . tfaS^O. 5sec (TiX^f yT 

«?if^:lS^^$-3tV>/c. X^EWfiOaSISSJ: T^^^ym^Uz. 2^cDSi^Jg*±JfS/c 
0, ^i^nJtiEeimiiy^B^-C, a-NaFe02 S ^amtffl^WlzlftiO.iti/i^g -^-^^iJr^fo 

<OS«fll3gTfcS^fc5-aigtfc. 01 tCaiKHS^^ yt:. «V^jrcte?^S-^a:t«>. il^S*ut18^€ 

•CalBiffi^^. c«il&T^. 1&f«c«k^^t.;*c^ ^rl&T^i&^fc. X«@Jf<^SJ^itg* i 0 . #^>^ 
V>ii:*»^. NicOflESfc:Mg*«S(|LTV^S. 30 ^tjEffiWS^iAdSrfiT. «-NaFe02 Sco^^fi^ 

[0056] (Hife^l) iEffi«?kom«fcLT. Li -CfcSCt^lJggLfc. USSMl fcUff^taWllS?^ 

OH. Ni(OH)2 4'fc:10II^%tOCo$rJttfc$-tfrc S, cttl&^^. 1&?«W^'?>nfc>I t**'^. Li 

Nio.9Coo.i(OH)2 . &t^Mg(NO)3 SrfflV^TL <?5fi[StM g^SffiftLTt^S. 

iNio.9Coo.1Mgo.01O2 tfJffljKfc^rSiat:^ [00581 (it!lSM3) H2t^Lfc-fe/l'*fier>TJa 

L. ^ii<i>S-Ar#Hm*T';}f-;|.5;|.$:ffifflLTMS T<7)SfST«i^eS*S8I^Lt. ^+iO*^<7)i^ 

•CI 5hS^L>t. Jltl^BE^Uffl^^TlSO-CTlh 5rj8(tS:'t«>. ^^%<r>Y'y^ iV-h.n'Q. 

flM#L. $^>t:4 7 0*CT2htmLfcfii. 720X:t ®fc UTJtfSWiatJf 2<0t^^s^i:>'^'>^ y^-i: LTjKU 

5 0 h«iSLTjES»W2r#:t. X^B^cOffl^fctia 7>>'^h'^»Jx>'»*$r9 3 : 7<^«SlkTfi^L. 

^e^^- >>'?-ft«EWE«ltS5£gm7k^SX^0Mi^g 4 . 7ton/«2<^ff^j-eilS l 5iBi. W^O . 3 5iw7)x 
(BINT200(ffi. •J;<r:;'Sf|) i^^Ar^^ 40 ^7.9W^WSm.l,fz. Z.<ryf <7.9om&k^:^V 

0-r#«y^'X4'*CXr9X;^;kJ^-fc]R*)ftJtT. SSl X/'C^^'-^ (E- 1 0 3 OS, Bi?U8) S-ffl^^T 

fccO^^]g{tS/t*^ffi^V>f ^^-r/l-AT-aoyS. Pt-Pd^^»Lfv!. Ar^'XBiO.0 2— 0.0 4 

cm?:, Belg^^^«:a^f-^y>'^'-rttc:-b•y h L, torrT. ifema8S«±2 OmA, J!t«^«>VfflT'l 5^ 

Wi.T«SLJt. 'f«S[2 5 0mA, WmflE50kV, y-SES^fflt^TKOI^V^T, iES^l' y h2 3i: LJt 
CuKa|gM$-fflV\ 2<93&»'l 5— 9 0deg.<7)3gH5-, T-f X^'C7)MffltAg'<.-Xh2 2^^?PL. 

Xr-yTlBO.Oldeg., thffl^O. 5sec (OXr-yr tSg? 2 1 1 LTffS 3 3 S^'oytfJ^fllC u?gS:a<a 

x^^r^ry-ca^tfe. ^rtj. 2^^)Si^fge[$^±tfst ^*>*. df'jx^py7-f;i'AioieMas2 5-aio^x 

#l^fca^Wiztt«0.-Kvv'3-y:/^ff-5 Ty^Xii«24^c:fi^^T0. 5ton/c«2 cOlEJjSrjDX 
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«LTMSgtt$-««L^v:. a^aSJiS OX:ipt^mim ( O O 6 1 1 ^ESt^!!liHim4tZmLtim^TX7->V 

*iag (-1 96"C) comiTS)^. iS^mf^^tTm xsm4 StciOeSffii^i^^i^ia^^iTXr-tyPJr^y^^?. 

^aSLJt. 03fc:f|^^*<Oiae«c#e*5tt. « T<0Ar^^o-7'4^»/^'X«t«T. (SUS3 

^=^¥{4®affl{Ji:®< . -4 0X:tc;t>V^Ti40.0 04) 4 5. -by\-U-:J' (^'Jx-J-pyggtflJg) 4 1. 

2-0.1S/mi:fiV%. m^fe^tfCOiSLST *tS(Li^) 4 6. -bAV-^'4 1 , ^g(Li^ 

fe:«^l)Sfl:*5 tf/dT**', ^^7 7fcHiE®Lt:v^^ M) 43. ■tJ^]^-^41. jEfii44, •feyNV-^'4 

v^*<. 5 ox:*>''>- 1 9 6x;<?)SSKfflfc:t>v^-CiET'* i . yi^7-yuxmsi4 5<?5jet;«[«L. ^i^'i^L^t 
0, 4 0t:*»^>-2 0'C<0SSRHfc:tJV^TtjE-C* . 10 ft. Sg^4 8^^LT;&'^X§S4 7rttciRittL/^, 

S . ■b/NV-^' 4 1 1 jEffi4 4 ii^if>9mL4 2 ^3t^fc:^ 
[0059] (^jtM3 ) 02(c*L7t-b;l'$-«o-C« m)!f?BE4 2 1 LXii. r<7 HbU ^Sgy^-^ 

Tmm^'mmmiim.Ltz. •m.^(nmmm Atfimi : 2ox^^y;&-df*-hi:i;^f-;i^;» 

b':ryT>»5fcSr9 3 : TOSfiJtTS^U 4. 7too gO. 5 5mA/ctf <?)^^rCjE«ia!fe®l gfdWLT 

/'ci|2£7)E*t'iIgl 5«B, S;^0.3 5«ic7)x-fX^'4je —^£7)^* (50, 100, 15 0. 200,22 0,2 

tCjuE^Lfc. C:<OT^X^'<OPPpS^-f:t>'X'^'y:J' 50mAh/g, 274inAh/g) fC^mL. 1^ 
-llg(E- 1 0 3 OS, -BSL*a?)*»V«:.p.t^p.d.-.. S*ik».-«&&»l^*t.Ts- J . 2-5;^*.Hlr>ci^i.. 
$-||«L!t. Ar;<r;^E(i0.0 2~0.04ton-C. ft 20 1 0^»S8K*a, aSEL;t<><^^ffifflUT. XS 

©i5g»±2 0inA. K«l^{i>VfflT'l 5^T'&S. T HIJr^ai^LTt. EI5(;clWS?^^<7«$-. a6(C 

-f X^<7)ia!ljafcf+«Lfc^^r^«aj$:X^ 'J-IS^ffl a|i!|<&^^at;itrs clftt&i^^ ( c/a ) <rmak 

cOWffifcA g'^-x h 2 2 ^M^PL. ? '?>tcffi^^2 1 fc [0062] —fi. lESttiRi: LTHtepj 1 

L-Cff$3 3S^a>iOm»Cu|g^mia^t^. ^'J fflL. ^mfflt LTHrn^^lSffiPlt LT^K' J 7 /flit'^ 

Xf-Vy7^4'A<^)«SR2 5Tar)JtX7'>PX»K Uxy^aajtCSS : 7 : 5i:^S J: ^tCffS, /J>V> 

24k:jR^T-0.5ton/crf^ <7)E:>j$-Jlli.T^i^jl:i^>L 3&>V^T3 0^Saft. W$2 0Af<OT/l'5IS<OSIBfc 

it. ^i^:^;^^yx^^y|STT;^5?g$^agL^7$J^ ^L/:;, 

-h7-f;WA2 6fe:ZSfc:LTa;^i. #lbE«L-Cmi?tt [0063] %Wmh\JX)^m:93'SS%, t£ 
SrilRL/;. liSagt±5 OXis-tMWm^SM ( - 1 30 ^fc LTjKU 7 -y^bb'^yxi^S: 7ftl%^L^:-& 

9 6-C) cr)«»C*'9. S!Bj«rta5*T%-Sgt^S ^5rfflV\ ff§ 3 0/xc7^<?D||ffit^L^. jEft^ 

J:pfc:i^iaRaftcoikHzc7)XS[ffiSi;^ffl^LZ;. ffiJirw-xSTES^L, Ji&?;&x4Cy h^L^c:^ 

H3fcm^^^coiastsse^*^. m^^^$<4(s 1 5 ox:-c'5i^^^sasL7t. B7*c*iift0«k:j:^ 

Slffl»Jfc'S< . -4 0X;t:t>V^TJ41 0 00 S/mJeUi mj68B§«r-fla|J-^-t. a^fLttsKyTDtfl^yS-fey^ 
tm^. */v!. m^^^*o<7)iaST{cjktf ■ W-i'7 1^:frtTiEffi7 2tfl|i7 3^««L. .1*1. 

a/dHif^ 5 0X:*>i?>-l 9 6t:«0iaS«HfcfcV>T Srjft^fcfillilL. T;l/SS<7)«ffiS&74fc:»ALfc. 

AT* 0 . 4 0'C*»/i>- 2 OnCtfJia^efflfcrtSV^T t>a m»fi»7 4 rt«i^±Tfc:{4-e<t^tL<^)«K*««ffife7 4 

"C^bS. *>2.>-^4mMrtM7 5fc«fttLTi'3-ht-.&.rfc*>'^ 

[0060] (ll;^4) jESseB»StL-Cia6«fil(?D lU3t:»iStt<:07>f;PA (>fyi^a^-:J') 7 8^^ 
W^SrffifflLCltlfc. i^^yy-. &t^S^J&85 : 40 gUT&l.. ftl^7 6»4m?fia&74fc, jE®g?7 

5 : 1 0<DMlfcT«^t, #^><lfc^»IS-ff$ 2 Oi« 7(4®l!irtM7 5fc:j§«L;t. WimWJ StCti 

m^0®®'(kjI!Sr/^5::l•>A||^C^L^. #591^4 ^# («gSiii#) 7 9*<«^$*t. 1 OrOKU:<7) 

Jt^ffia*»'2 7 0mVg OASMIfiJrfflV^Jt. M'^y rtE±#fc:J:-5T^# (mSBfiBt*) 7 9*5^LS5 

^-t:tt.-KU7«yfl:h-->)x>$-^L. N-^^;i,- *<0«^W«N!b!)«ISr!t*ll.J:3fc:5r-:.Tt>&. 

2-tfn»)Hy (NMP) fcPVDFSr^jg§-«:||?g lilmol <0L i PFs ^\^) yVA^^VVij-if^^ 

ft^omS^. 80X:-C2l^®SaiLTNMP$:»||$if i&^L, m?l!ia&74|*)t:a«Uc. ®fiM^«?fifetC 

fcft, 1.5toa/ctf (iDEIj-Cri'Xt. K^tf 1 20 JROftJtTllSl 4ini, a$ 5 0«<^1 4 0 OmAh§ 

•CT'l 6^®iaiUc. SffiffiSm.OcBX l.Ocn ScOP]iSMm?fiSr^^LyS:, ©6{4 1 4 0 0 m A-C4 . 
•C\ -&»IS&g{42.8~3. 1 g/ctf<Offillt;-*0. C: 50 2V *-e^SS[-C3iSSft. 4.2V r3l^fS^Sffit 
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mt, 14 00mA-C2.7V iT&m^SJEIScmSria 

m*)min^\ i4oomAf4.2v trmt. 

$-]RO{llLTl, 2-S^'^h^>'X^'y(fC10^)^ 
$<i.t:. 14 00inA-C2.7Vt-CiSaL, Cl^l- 
OaiL-Cl. 2-i^'^h^vX:?y4iT10^^i!^ 

e 1 t/l^tJt LT 0 . 8 7 ^:;K L i cOMSSfiXTU 0 . 

1 2t;W*»^>0. 1 9 (Li<;DiBSax-Ct±0.80t 

(C l.a.-C l.in) /C l.in$-*A^>St, ^ 

c0tt{J0.0 2fc/h;?VV L io.5Me02<Octt 

^^«S<Mic 2.iii fct'l^gft^P ( c 2.«» - c 2iiin) 
/c2.int0.0 lt/N$lr\ 06J:O, Lio.sMe 

02 OaSMSi^^a 1 tznth c Wl&^^c 1 cm 
-^<^)ft*«(cl/al).«i:. Lio.jMeOiCOaW 

(c2/a2).intcOllt,0. 1 (O^mzht. 

[0065J (tt$m4) jEmmtLxttrntiR 

fflgtyt. m8tzimmi<oimi:mmLt:^</)cm 
m'^co^tfti. S9fcaiMs^^tafrsciiiiia 

(c/a) (0$t(tt:^, tit. Bl OfclkISM 
2<^««^ ^ L;tJ^<0 c m&T^cO^it^ . m 1 
lt:a|8if&?^(c«^6c«llS^^ (c/a) <^ 

[0066]-*. jES*rfifcLTJtl!S«iat^2«« 

(^mmizmistt:. 

I0067J ftS«fltLTAjillffi$r93ttft%. 

mt:m\>\ m^soueo^ffmrntzmtsLti. lEnm 
wuruxmx'smML. hfmtti^ 
iso-cx's^msmmLfz. mmAtm^tx 

a^e5KU7-nei'>«-by'Cp-^ 7 1 tr-fttXJE^ 
7 2fcfl«7 3SraSL. ^iXi&}ft^S«fc»lHlL. TiU 

{llwl <0L i PFe S: 1 >J y h;KOX^l/ 
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1 4 0 OmAh^fiwniSfSSgfftJ&fmLfc. tE?|6lil 

4 0 0mAT4.2V * T^Sc£-C3/ES^. 4.2V T' 
3^^m^m.L. 1400mAT'2.7V *T1SB 
■rS^a!S:«^itIlI^OjRLfiV\ 14 00mA-C4.2 

mibtX. jESJKOaSLTl , 2->''.Xh4fi^x^' 
:^+-Cl Oi)m#^. IBfe5Hfeii-*fffi ( I CP) tci 
'}Li»^^ir>fc. $<i,fc:. 14 00mAr2.7V ^ 
10 TftSL. C:#lJ«?fiSfi<7)i0 0%^iitmL^«t^i: 
LT. MSrrooajLTl, 2-x;^ h=^i^X:J'y4iT' 

io^>^^, mtimmi(icp) izx*)Li 

Vcmm 1 coW^T'tiL i *<M e 1 =^)VliZnLX 0 . 
8 9 t;K L i <7)ffi8iftXf(iO . 1 1 t;P) 0 . 
2 2 (L i cOBKIfiXtllO . 7 8t/l^) iTtO^^rC* 
0. Li*^Melt;PK:*tLT0.3 0t;KL 

i coJKSI»XT<±0 . 7 Ot ;W J: 0 t,«^H-S t^tSr^ 

20 ;WdktLT0.90t;KLiiOBBt*X-CttO. lot 
;l')*-<^0.23 (Li<^IK(ifiXT140.7 7t/U) * 

[0 0681 B8at/HlOJ:0. ®6?|Jfi<0100% 

5:3t«L)tttS*>^. «?l6^gco 1 0 0%^ScBLJt« 

m^z^h tx(r)c w^mL(m±m. c i . a. t JayJ^tt 

nax C 1 nin 

0.0 3 9—0.0 50 i::*:#V\ Lio.sMeOx 
iOcltt^^£7)fc*cMc2.a.i:, Lio.2Me02COc 
Wrt&^^OS/httc 2.ini:<^^(c 2.»i-c 2 
30 iii»)/c 2.int 0.04 0—0.0 58 V\ H9 
at^l 1 iO, Lio.5Me02<7)a|8rtS^^^aU3 

itts cttis^^c 1 <m^(r>Wckm. ( c 1 /a 1 ) 
.a.t. Lio.2Me02<^a»|&f^a2fc:^tri>c 
Wte^^c 2<m^(OmM ( c 2/a2).intOll 
t0.2 0~0.2 7i::*:#V\ 

[006 91 (msms) iEmtnbLxmi^^ti>m8 

mbLX^0y^1tii-'JTyi:mMitX'8 8 : 7 : 5 

[0 07 01 flffi««i:L-CAjtllffi$-9 3*tt%, ig 

^aiJ LT ;K U 7 -y -fbb'ri 'J X y ^ 7 Lf^^ 
S52rfflv\ *$3 0/iCO^coWMtc^L/c. jEflU 

i5ox:T5i^f^?gsasufc. mm4bmfkizLx 
m^lL^^urvi\:\yym^^^v~i^7 1 iritlXiEm 
7 2bnm7 3immt. ztinm^mjeiL. r/u 
^mf^mmm 4tzmxLti. nw^76imm7 

4iz. iEffiJg^7 7IS««!irtM7 5tc^L:t, SBjS 
50 Wl 1 Bol <DL i P Fe i& 1 U -/ h/KOXf-l^y;^-.if 
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tCJR')ft(tTll«tM4fc^ai<^figl4-. ©S5 0« 
« 1 4 0 OmAh§»i?5nma®e$^fmLJt. €?6»i 
1400inA-C4.2V tTSmSSX^£^. 4.2V 
•C3^S^SBE3ESL, 14 00inA-C2.7V ^-Cft 

iz^ttz. ■^■'f ^';t#rSr«5IBlB<ofit«§S^ 1 0 0% 

tcOTfcO. ^t<aifc:*-r. I'-h^T-Jijt^ 
mcllLt:«1400inAr4.2V tv^M^-XMik. 
4.2V -ea^^SE-CjteaL. fit^fefrtcHLTJi* 
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10 



* 2 8 0 m A-C2 . 7 V^rSc^tS 0 . 2 CiScSt 4 2 0 
0inA-C2.7V iTft^SSCftS^-efl-rtlff 
V\ 0.2C SScSt:fe(tS^JI$:10 0%fcLT3C» 
Sfc:tJttS§ftifc$^%Tai{c*S^L<:. i^r. jgbteS 
ISitTJl. 28 0 0mAc0^tig£T5te«Lo^ttyt^ 

tlb*:^S«ffi«|il^S-%-cait:*Lfe. flltdLliSil 

•C«14 0 0inA-C4.2V tT^M^LX^^mtk. 4. 
2 V-C3I^S^mE3EmLy::m?6$r)£$ Smm/sec-ClT 
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